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(54) Title: INK JET PRINTING SYSTEM 
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(57) Abstract 

A ink jet printing system (5) comprising a plurality of ink jet printheads (7) each having a matrix of ink jets (J), each 
jet having a nozzle (9) constituting a valve seat at its outlet end, the seat having an orifice (21) for ejection of drops of ink, 
a solenoid-actuated valve member (33) engageable with and disengageable from the seat to close and open the orifice, a 
controller (93) for each printhead comprising a microcomputer (95) for processing data for actuating the solenoids (71) to 
print messages and storing the data, a console (99) for all the printheads having a microcomputer ( 1 0 1) for processing data 
for. delivery to the printheads and operable to store data for a plurality of messages, and a terminal ( 1 09) for generating da- 
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Background of ^ £Z n j B ?J* Im ™ G SYSTEM 

This invention relates to ink let Dr<B .- 
and more particular!* ^ ■ Pointing systems, 

class. ParUCUlarly to computer-controlled s ystems of 

. 5 The invention is concerned with an ink let «, • 

system for printing on moving surfaces su2 L * 
boxes being fed for^. k surra ces, such as on cartons or 

9 red f °rward by a conveyor, and is in t-h* - 
eral field as the svsb i me eK . . the same gen- 

4,378,564. ^ * M ' 4,002,230 and 

10 Summary of t- he i^h^ 

class s ::„v: d p : P °::: r jet r n6in9 — * •« 

« InsUUations and better ^l!, ."\ to 

W tag needs; the pr 0 „l s ," ' a^Pted, «■« Installed, to chang- 

easy to s t Z oZ^l T ' ***** " " laU "°* 

ti-tas kln g sy L*^f \h , " e ' Pr ° VlEl »' •* » -1- 

» aanv J £T 'LT^l?^ "ST ^ 
Print on objects (e . „ I a*an>Ple, with some acting to 

* *. other . Hhles^'J ~ " I""" " 0, ' in9 ° ne « 
heaas, the provLioTo, let .T 0r 
«- printing „, acco,^ ^IrL LT"" 9 C ° ntI01 "« 
« Past the p rint h Md5 Z tlTtllZ ^ * 3 " t ' 
Panted ...sage on the ejects and 1 . " ° £ " 

23 head with a fast-aeti„. ! Provision of a print- • 

Witt, and alst fo JTJl * f ° rM " 0n °«*^*ng print 
° xor minimizing waste of ink 

'•r ink Jet^L™' I '"^ °* ^ 1,We »"« * adapted 

.» . »— .J? s-s^ rx-jsr such m « 

Path. It comprises a plaralitv «7v " Preaet «» 1 »^ 

"oned adjacent to said p^T* print tte" Prl, " headS E ° St - 

*eets as the, travel it " "» 

— laes a pluC alit y o, i„ k jets 
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adapted for ejection of drops of ink a „v 

nf _„ . . "tups or ink across a gao to a cuff,- 

°* an object travel w ».._ ^ surface 

rs and nuMrals at sai / mess ' ,T «* •* let. 

5 supplying iak to tte " d ««ns ls provided for 

actuated valve ^JjT^TjjTT^ °' 
electrical operation .=! a *"* e <» f « 

respectivl £ Z 1 ;" etim ° l 8 ° f ** fron, the 

eluding a -.eyhoara or^tr^" 3 «*— ^ 

ler., one for M * * ^ T * PlUCalit7 •« -t»l- 

*»terconn.ct.d with ^« k * i " 0lUdln9 a "icroccputer 

M ted ..esag. receive fr oTL ^ f^ing «•* for a selec- 

has means ftrl^ctinTtrT,"' ""^ ** **• *• 
"essage from storage L ° f fct * ««*«« 

circuit interconnected witt ^1"° " " ° Utp " 

20 -active printh eal fer "eceTinTT" U " !re0f ^ * lth 

selected .essage from cece «"9 output of data for tte 

- arivin, 9 .a^^^-T*- - — the : 

actuating the utter to «L If , " e< " 11 ' *>' 

in another «pa« aa* -""I*' 
25 '""-ler having an o^" ! , e °" PCt " S " 

«eat at one end thereof constituting , valve 

«on o t drops o £ invalid 1"" "l 1 " *" f « 
"er therein for holding " k " de r having en ink chan . 

trough the orifice said I f l0t dBltv « v 

« and hy ^anst ^ tutlt^? ** «* «*• 

• «aling against escape of ul , " S|Beed ft< "» *• "«at 

extends longitudinally i„ sa 7 d *°" ' <*""*>«■ * valve stem 
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closing the valve member against' the seat and for opening it 
for ejection of a drop of ink thcough the orifice _ "* 
solenoid is provided for * + ^ °"tice. And a 

nected to » P ided f0r each J et ' each solenoid being con- 
nected to a respective valve stem for actuating the latter 

Other objects and features will 
-d in part pointed out hereinafter WMnt 

Brief Deserip^'^ the DrauHn^ 

Fig. l is a semi-diagrammatic view of ah ink 
Printing system of this invention; * 3#t 

fL 9 " 3 I" * P J" PBCtl " ° f * Pithead of the system; 
Pig. 3 is a view illustrating a matrix of ink ZJ1 
of the printhead and pattern of dots printed thereby. 

section of^^ T^l^T T ^ *~ * 
jets and valve actuating means; aSSOCiate * *»* 

with oar*/ 1 !' 5 18 ^ enlarge,nent <" a fragment of Fig. 4 
with parts shown in section; • 

the s^te/iliVfoVprLt d : a9tM " ehmt -" « ^tall.tio* of 

three prtatheaos for prints 1 1 " " pru,thead3 »"> 
left with respect to f^"" 9 . 0 " -wins fee. rtght to 

£ot r^Lrrr pcintheads ' and ^ <*• — 

priathead." 9 ' ' " * eleV " Ion ot * =ontroXler for a 
££5giEtlon of the ».,,. n| 

-r for ^^^J^.^'- « X - - 

. .accession of objects 3 Sp,eed inter - 

usages are to b. L * ? Cart8nS " b< " tM ' °» 

s^ 3 :; ^££11 T* of 11,6 tnk jet 

invention designated in its entirety 
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by the reference numeral «; tv,«, *. n 

" etaj - The term "message " Is inf on ^ .. 
cover an y iten of lnfotratio „ ( such m m ^ct ^ 

sho™ i„ P r ll 1 " PCI """ 9 8ySteD 5 ° f tols 1» 
3 M to pcint messages on the obiects »* «. k 

sages. *s shown i„ Plgs , and , J™"" 3 tot nes- 
«««. nine nozzles 9 Tr m LT, L **" » a 

accent eo lum , or tZIT' z\ ! '^'^ 
the four „.„rfs L ^ „ nMIleS ' 

«*t» respect to the Z^lZlTZ T~ ^ 
With this nozzle „„„ ! " the f «e-nozz le colura,. 
Printsa on ITu^l 'i T 1 "" 3 « -7 be 

character. te ^ t ™" f * f ^ »• 

* "a-«-«l in «hich esch ver« cl . It f ' 
" U is gener.Uy indict ""^ 18 * ublea - 

■>»»1.. A rtJSJ 0 i T d f0r "WW* Ink to the 

Prmtheaa. *, 0 such vaXv „ *• «™i<** *> each 
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momentary operation electrical! v 5 f«k • 

*- tt e tmtMn iet z::t, ;v 3e t t°:;v drop of ink 

therewith). 1 " e " the nozz le associated 

— the Jets , ln the sut d rLLUT^ " 15 
Printing of patterns of dots to ta Z k non-contact 

*». »„. tils and otn^^^'r^t"" 3 ln : iudin9 ut - 

the objects 3 „ovi„. r e lat iv, «» letts pL' T ' " 

sore. Secured in one end of h.« "retaining Ink under pres- 

»• outiet end therms ttetLes ^ 
15 per se, le a eirmlac 'J** a£ °'e3aid no,*!, noz 

countersunk (conical, opening 23 at £ J, " £ 3 ~ 
nunication with Ueadino ►„,..,. hereof in cen- 

tre no^e conati u "J Tl£ ""^ 
*o l3 , beillo B0unt9 f . 2 " iVB •« tt « respective vaiv. 

— « in J 9 a 9 el t „ „ " IT OE the *' 

in member i7 and held there! t, ? •»•«"« 25 . 

iet ^er as ^J^^Tx" ^ " 
extending longi tudinalXy i„ th. l\ , * Ste " « rod » 

» -« vaxve »e*,er 33 secured" T a " *" * 

seat surface of the ° C Ml « 

* W* now of ink ^o U9h L. IIT * " " ,e °*" ln » » 
•>aU valve ^mher „ y be a cJt.V k " *" — *• *» 
« »<> is preferably a spherical k " * '^'^ 1— 

■lonoitudlnaUy J ^^u," ?• T " e St " 31 " novabx. 
*U valve «ler 3?,'t s " J " " «« the 

it «« . eeUt lv ex/brL?" t eta:t; *" «*• 

* *.p o, , nk tte «« e^ectxon (souirting, of . 
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The means 15 mounting the iefcs t ^ 

z^v:ir^ t - ---- rr 

5 back part, the >r«m- « emprises a front part and a 

peripheral aan - e „ * \ ! * * "«-««y extending 

Parts are assembled »ith th. « Petl * eral tlm & «. These 
- -X ea b y an o-rmg ^1^^ " ^ - 

-ltabl y ^TL'""" 16 - ^ « 

boated aT*"^"*?" IT * *" r " Ut * " » . 

» -U. 3, ana 41 a, SaL * . t ~« ? " * 

comnumcatjon „ lth a,. manlfold " has lat «1 P"ts 53 In 

*- the .anlroid cha^eTL te LT^JL 7 ** ""^ ** - " 
jet number 17. k cha,nt)er " 1" the tubular 

Each of the tabula 

25 through th. B „ lfold „ , " " " tte ' ,,Ss 

«. -e-ber 17 be t », th^ TIT" 1 " •** — 

body «e«ber 55. The valve at™ atd * d of «• 

"« 19 i„ the tubular Jl' ^ 7*" Ihe ink *— 

"> space therein rear^a "f ~ ^ C ° n3tIt » ted >* toe 

« a 9 al„st the rear face of Jh, \ Ur am3e 61 tt ^" ' 

Pteagn. 63 Is held L - f " 06X1616 teSUient «- 

neld by .eans of an annular thrust TCnbe r 65 and ' 
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ber Th e dxaphra*,, which ray be rade of BeR ' 

in axtendin, forward and reatward J»« 

ft lTt lt US " arWira -* * **■ * -lenoxd 7l 

- I 9 ValVe Stem " COd 31 15 — «" »n *• rear- 
ward end of a solenoid support tube 73 . .. / 

A flexible drive wire 75 secured to the plunger 77 of 
«b. solenoid extends through a Mtl i apiUaiI tub ,T„ t h 
in the support tube 73 and is secured at its forwards" ,„ 
the coupler the utter thus serving to coupl.^re 75 and 

aro^a the sheath has a suitable plastic spacer „eans 

together by Z l^L, *T« fl! '? " ""' 1Ch " . 
h,n , coupler 69) forward so as to bias the valve 

ball 33 to its closed position illustrated in Pi. T 
the bossI. or valve seat 9 ... u '* " 9ilnst 

" to sea! the body 55 , \ dtaPhta9n 63 " rees «* °nly 

bi- , «9«inst leakage of such ink but also to 

for a te *; e „t o'rTT 18 SUCh °" -«*»«« 

**- rea^lT^ 1' Z^ul^ZT " * 

section of a drop of ink from the nozzle and ftn , 

tion of the solenoid, the ball 33 °" deener * iza - 

Posifcifln D „„ - 33 ls bia sed back to closed 

Position eng agang the seat to ^ Qff ^ 
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The Ink jets J are datively small and closely 
spaced, and the solenoid support tubes 73, of which there are 
nine, one for each Jet. are bent or flared so that the rear- 
ward ends of the tubes axe sufficiently spaced to pr.viL Ln 
S for the solenoids. The manifold is, je ts J, body aeabers IT 
support tube, 73 and solenoids 71 for- an assejy TZ is 
* 87, with the front wall tl of 

« in th , £ ° rUard endS ° £ *• >- ^ tn the hotL 

10 Z^oTl T " ' Md " tth "O" 1 " ' « forward 
10 ends of the jets, facing the outside through a rectangular 
window opening 89 at the forward end » of the housing^ As 
appears in «g. 2 , tne hMslno 87 is enlarged bacTfrl L 

tuol ,3 * iOC0TOdate ** fl «^ 0^ "lenoid support 
" syste„ 5 ^ Cef * Cring t0 l < «»• ** J« printing 

dJ^o I ! ! Pithead 7 . each such module being 

tTCT L , TheSe be referred to 

-11 thetriL^ToT,:'" 95 for processln ' data 

25 »» S 13 at the proper time, J i „ l " L? 

mat _, . erections in ASCII for- 

>5 Toll „ C ° nVerted fc ~ «^ to a particular 

'5 font by the printhead controller P«cicuiar 

«oiier microcomputer 95 and other 
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fonts can be sent from the console „ and stored ln ^ 

Lol PtinthMd " ntIOlle " •» — •» daisy-chained 

together on a single cable from the console, the operating 

• 5 T ^ T 3 t0lli " S Pr0tOC ° 1 Wha> «»— -ith the 

pr»thead controllers. Each printhead microcomputer 95 has on 
t an array of eight small switches which can be set to var- 

™JZ?» a r foc settln9 of>tions - *» ° f *• "it*- 

are used to select an identification number .r address so that 

10 bvsLT X °'. CaB * tf» *e appropriate printhtd 

10 by sending out its identification nu^er at the beginning oTt 

* 16 '*«««' «. possible an"^ 

two printheads on one daisv chain 

y cnaln «n have the same identifi- 

."Tci EaCh Ptlnthead « ^ mcl»d« n 

15 Z th ° C drlV " " eSnS " *"* -*t signals 

11 : i0r0C ° mPUteC md *- to variable pulsf 

lengthactuatxng power signals for the solenoids 71 for actua- 
ting the valve means » in accordance with the signal^ 

A master controller 99 for the several printhead 

~~~~ ^.r^— £ » 

non-volatile memory immune to power loss. ^picauT 
25 i" Wnfl9 " ea " " of « characters 

try L!!/ ^' f^' ' 1,10,1 ltS S ^ cli>1 «««• circui- 
ri.iv.rs * drivers, 

message .L^ "5/^' * » —« • « 



35 



message data bank k ^ w> as tne console 01 
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switch ana s on Jfe ^TLM 6 .TlV t ^ 

Associated with the consols 4a » t . 

entering data for the messages This h L t * 109 ^ 

at in £or • 9eS ' Thls has * feeyboacd indicated 

10 stal display 1 dl\ ' * ***** U3 ' a ™ cry- 

editing ^' dls P la ying the -typed, material for review and 
ecu ting, and a microprocessor uc „ ^ "view and 

processinc «,« m Pressor 115 and support circuits for 
processing the message data and transferrin* it te i*. 
for storage in the memory of the conJi! i C ° nS ° le 
interconnected with the Lsol^fL " 109 ** 

* sages stored in the console 9 T J ' h " U? ' MeS " 

» -a U 7 and -I..^^"^^ 
also b« usea to «l«Dia» !-* "Piay 113. The display nay 

the sy.*., LI " ** 0pe " U »9 3 tafcus of 

each ^l.^^^^tr*" ° f ° blSCt5 * 
0 since the last r.,. t , '"1 "f " t0 ° ted to " <•* 

. »- Ulus" a^al plT J" 6Cr0r e °" ditW ' «° 
m a ease 119 (e „ fh. k °° n80le " ta »<•«»•« 

na i" ^ St "SLTT 3 ' 

10, i, removably nested fc then d If^; *" 
» - S, color-codea keys, dl.la e a into « 

character keys and IS t metl Tt "* l0Wer ca " 

typewriter s£i. laytt » 7 T' ° t3anlM,i * 

-le ana ^IVTt^ST^' *" *" — 

oesi^teTp^/Lr^cT 3 ' " *« 

■ Prlntheaa controUers 93 .< k! ^ " P to 

-* Prlntheads" r" 9 ^d T^""^ *" 
«««ent conveyors. te T^T^TllV^ °> » 
interconnected bv an .„»- 9 * 6 ' port P1 ^ . 

-oilers ror £ Z^ZTZZLTZ ? ^ *" ^ 

serving a first conveyor 1a, 
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and port P3 i, interconnected by**, interconnect bus caWe 127 
with three controllers , 3 toc ^ prlntheadE , U 
second conveyor 1 B . Each oos cable pluc ^i"y !. 

pairs of conductors (e a Plurality of 

5 ity or printhead con holier > IT"L TT^ * Pl "" 1 - 

including a trav 131 f«r », «""Prises an ink station 129 

•a «» «ay iji f 0r holding a bottle of int i« , 1L 
air pressure Vindicated at 135 in 7u I f " 
ink in the bottle thi« 9 " * *"«"«i*in» 

Id in . °°" le ' t" 13 system including a pressure redactor 
" m. » reserve bottle 13, is shown in the Lay in \[ g 1 . 
ink supply means 11 is provided for each set of printh / * 
«»r each conveyor. Thus, tuo ^ SI ~~ Pitheads 7 

Fig. 6 Bad, <„., , PPly TOans 11 m shown i„ 

-en folds a . teT ' TT " *" 
IS. conveyor ai indi^ LT ? Ser, ' 1,,9 ** """«'• 

— d i„ th. 1 ^ i 4 L:r:r£t':7i u : * 

power station for the printhead. 7 • " atl00 13 ^so . 

1»9 a power supply unifies f" aS "° clatea «"«-ith . h.v- 

"«d controlled This j! h"*** ' * «**"- 

20 an output bus cable ul tate^o " PWK lnP " 147 — 
cable 125 for int.*. "' etconnTOte ' i >**«> *e respective bus 

^ the respective conveyor ( e I I*?' '1' PCint,,eadS 7 
interconnected with the b'us ib'Ie'l" as " 3 ** 

B transmitting a low ink level signaj Lk t " "* 

<»•*., a warning lamp, asse^iaLTw^ the J T "~ ' 

~. ^p . _ be prwIdea r^rrtL"- * 

is responses ^CE^VV? ~< ,3 

« — the respective £? t 'Tjll T\TZ ' ' 
respective conveyor (e g 1M f T ' Speed of **• 

«on of drops of7„k frl m \ h """"^ timtn9 0,6 

«* messaged IT J£tt ^T,' '"I""*"* Pti ' ,tin9 
Printhead at that speed ^r th ' Pa " 0,6 ' ' 

speed. For th»s purpose, a speed sensor 15S 
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" provided tor sensing the speed of fh. 

"itting data oorr S po„dl„ g to s ^d oT^" *"*' 
tr oilers »3 for varvino L « , associated eon- 

-ids 71 for operatTnTr^rrr:" 0 " " *' 
5 "..speed. ^ musrxated, ^ s^Tslo^ aCe0tdin ° 8 ^ 
»der which generatas p»i 8 .s a! a^!L " " — 

"nveyor spaed and txan JL 1 " " *»"^»<* with the 
cable 14, L bailor, PUl3 " a liB » lS7 *> «»e 

" responslvet ITIZZToT 1"* M " — 

to each prmtheaa l T2«lT '** " 3 
select the location ol Z££ " " ~ * 

target. I.e., Co control rhfsl " °° ° bjeCt * 

15 side target faces o f Je otjecToTL" f! "~ 0 " *' 
**« * of the object or talgeT L 'T *" 
139 ls provided at one side of 'th» t " rt " 3e ' a Photocell 

a *~ .f „ 9ht reacted * 0 :^: a c :i eir< : 6 r pted to teceive 

si* of the conveyor. As Jl " ttectot 161 « the other 
« »ard. it is reglsLL bv ^ ^ " 18 *■ *>r- 

t-ereupon translT fJ^ 1 " d *« 
14. for heing TO 1 tipTa^ ' ^ * °>° 

«• The aicrooomputer « of ea* of °°'" U « S 
oluoes a variable delay drlut a ^T ''^ ' 3 ln - 
25 operation of the valve »eaTL f" a a"' *" °* 
attar receipt of the starH. , ^^ternined interval 
15'- The controller ,3 h l 'T t T!" - "* **" ^toce!! 
"ttln, this delay. 2 ^ L F TT" 1 SW " Ch - «« 
switches II, « ^ „ flr "*! ? ' the " «• ">«<• »«<3. 

30 *>=hes, the second in InZ. ! ' °*"or«ted i„ tens of 

to TO .bi. setting ^ » iZl « »~ 

*— from the 1 Jln7fa! t ? ' *"* ° f " taeh «» «- 
*«• Printing begins. *" < * 3eet 3 »** to **e point 

« , &Ch ptinth ea<3 controller 93 *i e „ u 

35 switch "5 (illustrated as a JZi . 38 3 run/st °P 

as a toggle switch) f activatin 
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deactivating it and the respective printhead and a direction 
switch 167 (illustrated as a toggle switch) interconnected 
with the microcomputer 95 of the controller 93 adapted to be 
set in a first position for controlling said microcomputer for 
5 printing on objects 3 moving from left to right past the re- 
spective printhead 7, and in a second position for controlling 
said microcomputer for printing on objects moving from right 
to left past the respective printhead. The controller 93 also 
has a reset switch 169 (illustrated as a push-button switch, 
L0 for the usual reset purposes, and.may have light-emitting 

drodes such as indicated at 171 which light up in various pat- 
terns as part of self-testing procedures programmed in the 
microcomputer 95. The controller 93 may also have internal 
controls for the driver circuit 97 for controlling dot si 2e by 
5 varying the length of pulses fot actuating ^ J^.^ 

of . W,e °° nSOle " " Sh ° Wn 33 «> n «9«ed for reception 

of data storage means, e.g., a software cartridge 173 con- 
taining a chip, pre-programmed with data for a plurality of 
) rrr; "J"" tWenty - fiv « raessa *es, for increasing (e.g., -up 

litter T nUrcb€r ° f meSSageS Sto " d *" *■ console. L 
Utter xs shown as having a slot 175 for insertion of the 

cartr idge . It may also have a^olocfc/calendar for computing 
Z^^*^**^^ 1 ™***^**™. The4a,tridge 

and may be programmed from the console 99 via keyboard 111 
In a typical mode of use of the ink jet printino 
system of this invention, messages to be printed are «tered 
« the system by typing on the portable terminal 

.data is transmitted via line 117 from *. . . 
• , xne ±x/ trom the terminal to the eon- 

I'll" " d st0 " d 10 - — ' •« *• 

of forty character, each. for e^pie. M y be 3 toJ in 
by use of a cartridge !73. The printhead controller 93 for 
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*. for that ^sage fc * J"" *"* »— »V wtb, 

5 to the microccputer of the pTi„ ° T" 1 " °* ""^ "*"< " 
»• appropriate set 103 Z\Z2Tu , * — of 

>-j in me printhead controller. 
«ch pcinthead controller 9* t. . * , 
"on of feed of the ob j8ct5 3 bTl " tte «»— 

1" or rtght to left Ma t «. conveyor (left to rloht 

*• Action LZ \T. 'ZT" t "?r« * — °< 
-Pacing oe the „ f ; *« •* *or the desire*. 

by means of the delay!^ ^ 9 1 o£ "» o6 *>cts 3 

by «ea», of the LV 'J" t S I1 - T3 ' ~ -* * «- 

* -rd is perceived ^1,1^' * f °" 

*lay interval in Jpoeedlyt. e «£ "1 ** «» 

oatpet signal ftom !T „,* MtU " •« -witches n-T3, 

~ar y energetical, th^ol" „\ ° relati '^ 
« Pithead 7 relatively TO « n ^uTt 0 0 ' 1 

ejection of drops of ink „ «T ^ tt * no " les 9 *« 

•ach object in a" ^ «*- s of . 

programmed messeg.. * * th * >•"•*■» of dots for the 

» "and-alJTtatutiT 1' tMta11 " 1 ™' "ferred to „ , 

««-.« i„, J^^^ZZtl" " Mea * 
» as indicated at 177 ta nTT * st ™ ai «»*' »-troll et 

"on. the message to be pcln te'd bv 2 **" ^ ° f ln " teUa - 
' Is entered directly in L , ao-connected printhead 

»• terminal Mt . th :°^ 21 ^T" C0OtrOll « « the 

• - the printhead wU l ccZ^b, prZ^ 

"1 a new message is substituted meS3i " e un - 

Of special importance I* m.. ... 

* as an elongate tabulae J£ £ ^T^"' °' "* M * 
35 ting a valve seat at the outlet /I n ° 22le 9 

° Utlet «* tn^eof ^ with the baU 
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valve member 33 on the end rt f Jtt <* 

r>r n end 0f the solenoid-actuated valve stem 

tfh - rs i n . t e ai °resaid U.S. patent 4,378,564 

wnereln the jet valve is upstream fr« m *.* - ^ '«om 
e . win rrom the let no77ia «.». 

sequent ejection of individual drops («h ich 

referred to as "satellite" drao,. u s< "" et »'»« 

.pattered prints. " h * Mch «-«ltl.g ln 

10 spatterin/is £ Ld ^ f? 1 " 9 T C ° nSe, '' eBt 

nozzle la the valve seat f *"»«>Uon .herein the 

the Jet, so thlt LerT«, *• -«* «d of 

- -veral o. " "» - - - - ' 

tao^es results atuted " hl "«' - «*- 

actions" ZTltT^ ~ - — - 

. :r^rrr ^zs. 
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WHAT IS CLAIMED IS- 

-*~ i ir^rjt£ sr.- ~— - 

Path, s, ld , yateJ1 comprise aft " a " 0th « » * Pr«3eterml„. a 

«<* printhead comprise, a pluraUty of Ink <. te . 
« natcix and adapted for 7 * arranged In 

to . surface of TJZt IITJZ I " ^ ' ■* 

» *» « .aid surfacTL " 1"^ I* *** Ptlnthea<1 to 

«»r ..id usages' " UCt * J *««*■» 

means for supplying tnk to ^ j#t>> 

w *o P of lnk fton re3pe «;;f n : 2 p ;;:; iOT •« « 

eessto, data for Blth <"« ** pro- 

«t»tln 9 the data, ""^ *«• *• 

bank and 
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means for effecting transfer of X i ta for a selected message 
ctLuer " " 3 Sel6Cted COntr ° ller — * 

each controller having an output circuit interconnected with 
the microcomputer thereof and with the respective pcinthead 

30 that microcomputer and converting the data to driving signals 

Tint L'^r^ ^ ^ ^ «*»— latter o 
print the selected message. 

let eoapriL * " S " ^ 1 -* 

■tLTrrr taboiat havin9 an "-»»• 

fie. for ejection or drops of ink, 

InTJf " laC hWln9 31 lnk chamb « *or howta, 

aoainst escape of ink fton ^ chan4>eCi SMlln9 

ha^Ta Ste r e " ten<iln9 XOn9lt " dina1 ^ * =aid tubuiar „e*er 
seat to Mock £l „ of lnk tteo » 9 h *. orifL to L 

let "I\T "r 1 "' n0VabU ^--H, 1» .aid t obuI ,r 
" for ejection . drof> of lnk 
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... .18 
said xnk supply means supplying the i„k * . 

. f^yxng cne ink chambers of said tuh»- 

lar 3 et members with ink under pressure, 

20 and a plurality of solenoids, one for each w 

- a respe=t t ve valve ste n fct ^TL^t^ ^ 

tront wall and a back wall ~ TV a 
» therebetween a ^L^LSTL^E IT 

tubular jet ne ,*.rs wlL »Tu£ . , sT 

holes i„ the back „„, extending through the 

hole, in £ LttT^r 08 * *— «*— the . 
each tubular jet m.mbec being seaLa I- .... 

lateral port In oo^unlction with 1 ,\ * " » 
— U, !n> fc , the J££ 11.?^ " ^ 
the tubular jet mender. "" t <*«*«. In 

tuhular Jber .Vterr^l^^ct- 01 ? ' ^ ~ ' 
-all wtth the valve seat at T I " Pectl, ' e *<*• *- the front 

— — , ,t r^rrs the — 

"no said spae<J s „ 3 . o «3eots, an* aeans Interoonnec- 

Prmthead contro l '1^ "* ** o £ the 

. *e apMa - to I te oTth e lt " " iCrOCOnplte " «™* to 
coro-ance with the ^ ° f ** «~ * — • 



10 
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Puters for =o„tH lu „ T """f °* *«" & °» "'croc- 

7 * A SySte,n 33 se * forth in claim 1 wherein «. 

respective printhead or fr» lef t !!' " taU " to tte 
respective printhead. '° ri9ht teUtt « *> «.e 

Plurality eolZ^lT f" 11 " « tal - 1 a 

Ports ^ch connectabl ^or loT ^ *" * «■ 
*°r one OI „„ p clntheada ° Prlnthead — *«U«. 

9 



data for a plurality of ... ? t0 " 3e Beans te 

-ission J the «ta!Lr rminal ^ •«-**» trans- 

Printheads. ^ «*""•» *« Program, the 

** 3„ PP i y interconnected .iTs "J I,lati0,, °* 

bank or the terminal ■>„, W " 0,8 "•»"9» 

terminal for signalim, depletion of ink. 
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lers and the message bank. Printhead eontrol- 

Ink jet ^in^g aEparatU3 
a Plurality of ink jets; . 

"Mas wonting the jets in a ra tr. lx for „„ 

of P«t«ns of dots * forn cn^l c : "Tr ntaCt 

~~^cte: rrs — ^ - ~ 

"at having .» „ rlfiee fer ' *• * — — thereof. sa i d 

3ectlon •* drops of ink, 

10 MM tubular member bavins an ink .* v 

ink under pressure for " *"*« *— «» *« »«W1* 

cK.«,er being <.„„.„ b/L ^ 

— »• •* ** & cm the cha^be" * • 

-It" the seat to blo ck fl w of L IT V 

seat, of ink through the orifice in the 

£ -tr/r :itLr;?v e air Uttainaiiy * — *— 

" . *r opening ,t for ejection T T *» l - t »« — * — 

fice, 3eCtio " of * *0P of i„k through the ori- 
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5 *«nl»9 therebetween . maniftUi \ *~ each M 

W« in the bade „au ,c1V'k eXtendln9 
hole, i„ b 2t Z, *" amit91i into the 

10 each tubular let mam . . . 

'•eUng ink from the manlf.1^ t manifold chamber for 

the tubular Jet *~~ * «• ** Camber in 

«« in the trZT^iTZ IT" ** *-~ 

one end of the tubular —h Se " " »U 

that hole. * "** 9»«ally at the ,r«t end of 

member at its other ? *" t has • tubular body 

•-Uient diaphrt; T^JS"* ™ * 

*« "tending i^TZt^LTZ T' ' 
«oured at it, rearward end J L' , bel "» 
operating the valve stem h., Pl * r ' tt * sol «°i"» «« 

8t "° bel " 9 TOUnte < - »e rearward end of 
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a solenoid support tube o V f flW Ji. 

» couple, at the t^^^'J?™"?™*" " Ith 
e=te„ai„ g th^ 9h the support ^ ^ * » U * 

da ta « ^e^thet^e L^T " " *»* * 
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